if 



esp@cenet document view 



Page 1 of 1 



REACTION CHAMBER GAS FLOWING METHOD AND SHOWER HEAD USED THEREFOR 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



JP2000212752 
2000-08-02 

CHAE YUN-SOOK; ZEN RINSHO; KANG SANG-BOM; Rl SOIN; 
RYU KEIKAN 

SAMSUNG ELECTRONICS CO LTD 



Also published as: 

US6478872(B1) 



C23C1 6/455; H01L21/31 

- european: 

Application number: JP20000008699 20000118 
Priority number(s): 



Abstract of JP2000212752 

PROBLEM TO BE SOLVED: To provide a reaction 
chamber gas flowing method simultaneously solving 
the problems of the increase of contaminated particles 
and the drop of a vapor deposition rate and to provide 
a shower head used therefor. 
SOLUTION: So as to prevent the mutual mixing of 1st 
reaction gas B and the remaining gas A, via individual 
gas inlet ports, respectively, the 1st reaction gas B is 
flowed in toward the edge parts of a substrate 1 10, and 
the remaining gas A is flowed in toward the center part 
of the substrate 110. Moreover, so as to prevent the 
mutual mixing of the 1st reaction gas B and the 
remaining gas A in a shower head, passages are 
individually provided, the emmision ports 140 of the 1st 
reaction gas is formed on the edge parts of the bottom 
face of the shower head, and the emission port 130 of 
the remaining gas A is formed on the center part 
thereof. In this way, the formation of contaminated 
particles at the inside of the shower head and the 
reaction chamber 100 is suppressed, and the vapor 
deposition rate is increased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to vapor-deposit a predetermined film to a substrate laid in a reaction chamber, it is the reaction Chilian bagasse 
inflow method which flows two kinds or reactant gas beyond it with mutual reactivity in said reaction chamber. The 1st reactant gas 
and the remaining reactant gas are the reaction Chilian bagasse inflow method characterized by being supplied through each 
insufflation opening so that it may not mix mutually, and for said 1st reactant gas flowing towards a edge of said substrate, and 
making said remaining reactant gas flow towards a core of said substrate. 

[Claim 2] Said predetermined film is the reaction Chilian bagasse inflow method according to claim 1 characterized by being vapor- 
deposited by atomic layer grown method (ALD). 

[Claim 3] Said 1st reactant gas and remaining reactant gas are the reaction Chilian bagasse inflow method according to claim 1 
characterized by making it flow alternately [ predetermined ] with time amount, respectively. 

[Claim 4] Said 1st reactant gas and remaining reactant gas are the reaction Chilian bagasse inflow method according to claim 3 

characterized by making it flow with conveyance gas for respectively smooth supply. j 

[Claim 5] Said conveyance gas is the reaction Chilian bagasse inflow method according to claim 4 characterized by being inert gas. 

[Claim 6] It is the reaction Chilian bagasse inflow method according to claim 4 characterized by flowing only the predetermined 

time aforementioned conveyance gas and purging said reaction chamber while flowing said 1st reactant gas and remaining reactant 

gas. 

[Claim 7] It is the reaction Chilian bagasse inflow method according to claim 1 characterized by supplying by one which said 1st 
reactant gas and 2nd and 3rd reactant gas with reactivity are contained in said remaining reactant gas, these 2nd and 3rd reactant gas 
flows into coincidence so that it may mix mutually through the same insufflation opening, or sets between so that it may not mix 
mutually, and flows by turns of methods. 

[Claim 8] It is the reaction Chilian bagasse inflow method according to claim 1 which said 1st reactant gas and 2nd and 3rd reactant 
gas with reactivity are contained in said remaining reactant gas, and is characterized by making said 2nd and 3rd reactant gas flow 
through each insufflation opening so that it may not mix mutually. 

[Claim 9] Said 1st reactant gas is the reaction Chilian bagasse inflow method according to claim 1 characterized by flowing from the 
upper part through insufflation opening prepared in an upper edge of said reaction chamber, and said remaining reactant gas flowing 
from the upper part through insufflation opening prepared in an upper center section of said reaction chamber. , 
[Claim 10] Said 1st reactant gas is the reaction Chilian bagasse inflow method according to claim 1 characterized by flowing from 
the side through insufflation opening prepared in the side of said reaction chamber, and said remaining reactant gas flowing from the 
upper part through insufflation opening prepared in an upper center section of said reaction chamber. 

[Claim 11] Said 1st reactant gas is the reaction Chilian bagasse inflow method according to claim 1 characterized by flowing from a 
lower part through insufflation opening prepared in a edge of a base of said reaction chamber, and said remaining reactant gas 
flowing from the upper part through insufflation opening prepared in an upper center section of said reaction chamber. 
[Claim 12] A reaction Chilian bagasse inflow method which flows the 1st reactant gas which contains some elements of said 
material in order to vapor-deposit predetermined material at a substrate [ which is characterized by providing the following ] top laid 
in a reaction chamber, and the 2nd reactant gas which reacts with said 1st reactant gas and forms said material through each 
insufflation opening (a) A step which carries out the predetermined time inflow of said 1st reactant gas towards a edge of said 
substrate (b) A step which purges reactant gas which intercepts an inflow of said 1st reactant gas and remains in said reaction 
chamber (c) A step which carries out the predetermined time inflow of said 2nd reactant gas towards a core of said substrate (d) A 
step which purges reactant gas which intercepts an inflow of said 2nd reactant gas and remains in said reaction chamber 
[Claim 13] It is the reaction Chilian bagasse inflow method according to claim 12 characterized by purging by said step (a) and each 
of (c) flowing both conveyance gas for smooth supply of said 1st and 2nd reactant gas, and said step (b) and each of (d) intercepting 
said 1st and 2nd reactant gas, and continuing flowing only conveyance gas. 

[Claim 14] Said conveyance gas is the reaction Chilian bagasse inflow method according to claim 13 characterized by being inert 
gas. 

[Claim 15] Said material is the reaction Chilian bagasse inflow method according to claim 12 characterized by repeating said step (a) 
thru/or step (d) in order to vapor-deposit in desired thickness. 

[Claim 16] It is the shower head with which the upper part of a reaction chamber where a substrate was laid in the lower part is 
equipped and which supplies two kinds or reactant gas beyond it which has reactivity mutually. The 1 st gas supply opening which is 
formed in the upper surface of said shower head, and supplies said 1st reactant gas from a source of supply of the 1st reactant gas, 
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The remaining gas supply opening which is formed in the upper surface of said shower head, and supplies said remaining reactant 
gas from a source of supply of the remaining reactant gas except said 1st reactant gas, The 1st gas-evolution opening of a large 
number formed in a edge of a base of said shower head, The remaining gas-evolution opening formed in a center section of the base 
of said shower head, [ much ] The 1st gas passageway which is formed in the interior of a fuselage of said shower head, and ties said 
1st gas supply opening and 1st gas-evolution opening of said large number, The shower head characterized by including the 
remaining gas passageway which is formed in the interior of a fuselage of said shower head in independent with said 1st gas 
passageway, and ties said remaining gas supply opening and remaining gas-evolution opening of said large number. 
[Claim 17] The 1st gas-evolution opening of said large number is the shower head according to claim 16 characterized by preparing 
so that the 1st gas-evolution opening of said large number may approach said substrate further when it is made to extend further 
caudad compared with the remaining gas-evolution opening of said large number and the upper part of said reaction chamber is 
equipped with said shower head. 

[Claim 18] A radius of a edge of a base of said shower head in which the 1st gas-evolution opening of said large number was formed 
is the shower head according to claim 16 characterized by having prepared in magnitude beyond a radius of said substrate. 
[Claim 19] The shower head according to claim 16 characterized by preparing said remaining gas passageway for said 1st reactant 
gas and 2nd and 3rd reactant gas with reactivity being contained in said remaining reactant gas, and supplying said 2nd and 3rd 
reactant gas in independent, respectively, and making it flow. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the shower head used for the reaction Chilian bagasse 
inflow method and it, and relates to the shower head used for the reaction Chilian bagasse inflow method and it which two or more 
kinds of reactant gas which has mutual reactivity on the occasion of manufacture of a semiconductor device is flowed [ it ] more into 
details, and make a predetermined film vapor-deposit on a substrate. 

[0002]' . . 

[Description of the Prior Art] In the method of supplying gas-like material and forming a predetermined film on a substrate, it is 
physical gaseous-phase vacuum deposition (Physical Vapor Deposition: also call it sputtering.). Hereafter, there are PVD, chemistry 
gaseous-phase vacuum deposition (Chemical Vapor Deposition, following, CVD), an atomic layer grown method (Atomic Layer 
Deposition, following, ALD), a pulse CVD (about the details of PCVD and Pulse CVD, it mentions later Pulsed CVD and the 
following),' etc. This invention will be as follows if it explains first about the gas inflow method especially applicable tb CVD, ALD, 
and PCVD based on the drawing which attached the conventional gas inflow method and its trouble. Generally, when forming a 
predetermined film by gaseous-phase vacuum evaporationo, source gas (reactant gas) is supplied with the shower head with which 
the upper part of a reaction chamber was equipped. D rawin g 1 is the cross section having shown the structure of such the 
conventional mixed formula shower head. Moreover, drawing 2 is the bottom plan view of the shower head shown in drawing 1 . 
[0003] The 1st and 2nd reactant gas makes the conventional shower head flow in the shower head 10 by either coincidence or 
different timing accdfdirig to the switching action of a valve 16 through each inlet 12 and 14, as shown in drawjngl and drawing 2 . 
It is mixed within the shower head 10 and the 1st and 2nd reactant gas is vapor-deposited on the substrate (not shown) which it was 
emitted from the emission opening 18 of the base of the shower head 10, and was laid in the reaction chamber, however, the thing 
which it reacts mutually within the shower head 10, and a particle is generated, and is vapor-deposited in the shower head 10 when 
the 1st and 2nd reactant gas has mutual reactivity especially as for the shower head 10 (mixed formula) of this structure - the shower 
head - dirt - being easy - there was a problem. 

[0004] In order to solve this problem, the separation-type shower head 30 which supplies the 1st and 2nd reactant gas separately was 
proposed. Drawing 3 is the cross section having shown the structure of such the conventional separation type shower head. 
Moreover, drawing 4 is the bottom plan view of the shower head shown in drawing 3 . The conventional separation type shower 
head prepares each path, and as shown in drawin g 3 and drawin g 4 , it is formed so that it may be emitted from the separate emission 
openings 38 and 40, so that the 1st and 2nd reactant gas may not react mutually within the shower head 30. However, when having 
flowed two or more kinds of reactant gas by turns, having vapor-deposited a film and it was the timing into which one reactant gas, 
for example, the 1st reactant gas, flows, other reactants which remain in the 1st reactant gas and a reaction chamber flowed 
backwards to the path for the 2nd reactant gas, it was covered, and when the 2nd reactant gas flowed, there was a problem which 
reacts mutually and generates a contamination particle after that. This is the same also at the path where the 1st reactant gas flows. 
[0005] It is possible to, flow the conveyance gas which consists of inert gas by both the predetermined flow rate on the other hand, in 
order to help conveyance (discharge) of reactant gas on the occasion of the inflow of the 1st and 2nd reactant gas. In this case, purge 
gas according to this conveyance gas in continuing flowing conveyance gas unlike the inflow timing of reactant gas, in order to solve 
the problem mentioned above **** (as mentioned above) When it supplies by turns to the timing which continues flowing 
conveyance gas and mixes neither of both reactant gas, By making the increase of a flow rate and the reactant gas which carries out 
and remains in the shower head and a reaction chamber on which this conveyance gas functions as purge gas which makes reactant 
gas discharge purge, the method of preventing that other reactant gas flows backwards to the path of the reactant gas which is not 
flowing is proposed. 

[0006] However, the continuous inflow of this conveyance gas and the increment in the flow rate of purge gas were purged to the 
reactant gas which adsorbed on the substrate, and had the problem to which a membranous evaporation rate falls notably as a result. 
For example, when vapor-depositing a TiN film on a substrate using the shower head shown in drawing! and -driwjng .4 , it is 
drawin g 5 which showed the relation between the flow rate of purge gas, and an evaporation rate in the graph. Here, as the 1st 
reactant gas, Ar was used as purge gas, using NH3 as TiC14 and the 2nd reactant gas. If the flow rate of purge gas is increased to 200 
or more seems so that clearly from the graph shown in drawing 5 , the evaporation rate of a TiN film will fall notably to below 10A / 
min, and it will be hard coming to apply it to an actual mass-production production process. Moreover, by several experiments, when 
the flow rate of purge gas was carried out more than it bordering on about 500 sccm(s), it has checked that the problem of a 
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contamination particle was lost. However, when it was made 500 or more seems, it turned out that the growth rate of a TiN film is 

too slow. 

[0007] 

[Problem(s) to be Solved by the Invention] Thus, in the shower head used for the conventional reaction Chilian bagasse inflow 
method and it, in order to generate a particle and to vapor-deposit in the fuselage of the shower head 10 when the 1st reactant gas and 
the 2nd reactant gas carry out a mutual reaction as shown in dr awing 1 , there was fault that the shower head tends to become dirty. 
Moreover, while being purged to the reactant gas which adsorbed on the substrate depending on the flow rate of conveyance gas and 
the membranous evaporation rate's falling notably as a result when the reactant gas which remains in the shower head and a reaction 
chamber by conveyance gas is purged in order to solve such fault, there was fault that it was difficult to adjust the flow rate of this 
conveyance gas. This invention aims at offering the shower head used for the reaction Chilian bagasse inflow method and it which 
solve the technical problem mentioned above and solve the increment in a contamination particle, and the problem of a fall of an 
evaporation rate to coincidence. 
[0008] 

[Means for Solving the Problem] In order to attain the purpose mentioned above, a reaction Chilian bagasse inflow method by this 
invention It is the method of flowing two kinds or reactant gas beyond it which has mutual reactivity in order to vapor-deposit a 
predetermined film to a substrate laid in a reaction chamber in a reaction chamber. It is supplied through each insufflation opening so 
that it may not mix mutually, and the 1st reactant gas flows towards a edge of a substrate, and the remaining reactant gas makes the 
1st reactant gas and the remaining reactant gas flow towards a core of a substrate. Here, a predetermined film is good to vapor- 
deposit by ALD or PCVD method. Furthermore, it is supplied by one which flows into coincidence, or sets predetermined time 
amount and flows by turns so that it may not mix mutually so that it may mix mutually through the same insufflation opening of 
methods while enabling an inflow of both each of the 1st reactant gas and the 2nd and 3rd reactant gas with reactivity. Furthermore, 
the 2nd and 3rd reactant gas can also flow through independent insufflation opening. 

[0009] Furthermore, a gestalt of other operations of a reaction Chilian bagasse inflow method by this invention It is the method of 
flowing the 2nd reactant gas which reacts with the 1st reactant gas and the 1st reactant gas containing some elements of this material, 
and forms material on a substrate laid in a reaction chamber in order to vapor-deposit predetermined material through each 
insufflation opening. A step which carries out the predetermined time inflow of the 1st reactant gas towards a edge of a substrate, 
and a step which purges reactant gas which intercepts an inflow of the 1st reactant gas and remains in a reaction chamber, It has a 
step which carries out the predetermined time inflow of the 2nd reactant gas towards a core of a substrate, and a step which purges 
reactant gas which intercepts an inflow of the 2nd reactant gas and remains in a reaction chamber, each of a step Miich purges 
reactant gas while each of a step which flows the 1st and 2nd reactant gas flows both conveyance gas here for smooth supply of the 
1st and 2nd reactant gas -- the 1st and 2nd reactant gas « intercepting -- conveyance gas - flowing » **** -- you may purge by 
things. Furthermore, in order to vapor-deposit material in desired thickness, it may repeat a step which flows the 1st reactant gas and 
a step to purge, and a step which flows the 2nd reactant gas and a step to purge. 

[0010] In order to attain the purpose mentioned above, moreover, the shower head by this invention It is the shower head which 
supplies two kinds or reactant gas beyond it with which the upper part of a reaction chamber where a substrate was laid in the lower 
part is equipped, and which has reactivity mutually to a reaction chamber. The 1st gas supply opening to which it is formed in the 
upper surface of the shower head, and the 1st reactant gas is supplied from a source of supply of the 1st reactant gas, The remaining 
gas supply opening which is formed in the upper surface of the shower head and supplies the remaining reactant gas from a source of 
supply of the remaining reactant gas except the 1st reactant gas, The 1st gas-evolution opening of a large number formed in a edge of 
a base of the shower head, The remaining gas-evolution opening formed in a center section of the base of the shower head, [ much ] 
It has the 1st gas passageway which is formed in the interior of a fuselage of the shower head, and ties the 1st gas supply opening 
and much ist gas-evolution openings, and the remaining gas passageway which is formed in the interior of a fuselage of the shower 
head in independent with the 1st gas passageway, and ties the remaining gas supply opening and much remaining gas-evolution 
openings. Here, the 1st gas-evolution opening may approach further a substrate installed in a chamber in the 1st gas-evolution 
opening, when it is made to extend further caudad compared with the remaining gas-evolution opening and the upper part of a 
reaction chamber is equipped with the shower head. Moreover, it is desirable to prevent that a contamination particle generates inside 
the shower head and a reaction chamber, and to obtain a still quicker evaporation rate by one side's turning to a edge of a substrate 
reactant gas with which the shower head used for a reaction Chilian bagasse inflow method and it by this invention has mutual 
reactivity, and making another side flow in independent towards a core of a substrate. 
[0011] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the gestalt of operation of the shower head 
used for the reaction Chilian bagasse inflow method and it by this invention is explained to details. First, the structure of the suitable 
shower head to use for the reaction Chilian bagasse inflow method by this invention is explained. Drawing 6 is the cross section 
showing the gestalt of operation of the 1st of the shower head by this invention. Moreover, drawing 7 is the bottom plan view of the 
shower head shown in drawin g.6 . 

[0012] As shown in drawin g^ , the supply line 68 and valve 70 which pour in the purge gas (conveyance gas) for the purge of the 
conveyance (discharge) and the shower head 60, and the reaction chamber of gas supply Rhine 62 and 64 for supplying the 1st and 
2nd reactant gas to the upper part respectively, a valve 66, and the 1st and 2nd reactant gas possess the gestalt of operation of the 1st 
of the shower head by this invention. The interior of the shower head 60 prepares each path so that the 1st and 2nd reactant gas may 
not be mixed mutually, the reactant gas which is especially one side is made to be emitted to the edge 72 of the base of the shower 
head 60, and other reactant gas is made to be emitted to the center section 74 of the inferior surface of tongue of the shower head 60. 
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That is, as shown in drawin g 7 , the emission opening 72 of the 1st reactant gas sets a predetermined gap at the edge, a large number 
formation is carried out at it, the emission opening 74 of the 2nd reactant gas sets a predetermined gap in the center section, and a 
large number formation of the base of the shower head 60 is carried out in it. Moreover, the 1st reactant gas and the 3rd reactant gas 
with reactivity can be supplied to the supply line 64 of the 2nd reactant gas with the 2nd reactant gas. At this time, the 2nd reactant 
gas and the 3rd reactant gas are supplied to coincidence, when each other does not have reactivity, or when weak, and when there is 
reactivity on the other hand, predetermined time amount is set and they supply it by turns. 

[0013] Next, with reference to drawing 8 and drawing 9 , the gestalt of operation of the 2nd of the shower head by this invention is 
explained to' details. Drawing 8 is the cross section showing the gestalt of operation of the 2nd of the shower head by this invention. 
Moreover, drawing 9 is the bottom plan view of the shower head shown in drawin g 8 . As shown in draw in g 8 and drawing 9 , the 
gestalt of operation of the 2nd of the shower head by this invention newly possesses the 3rd gas-evolution opening 98 with which the 
1st and 2nd gas-evolution openings 94 and 96 became independent independently in the 3rd reactant gas supply line 86 for flowing 
the 3rd reactant gas into the shower head shown in drawing 6 and drawing 7 , and the center section at the bottom. Here, the 3rd 
reactant gas path of eye a join pig separates the 3rd reactant gas supply line 86 and the 3rd gas-evolution opening 98 of each other as 
[ the 1st and 2nd reactant gas path ], and three kinds of reactant gas is formed so that it can flow in mutually-independent. Moreover, 
the emission openings 72 and 94 of the 1st reactant gas extend further caudad compared with the emission opening 74 of the 2nd 
reactant gas, or the emission openings 96 and 98 of the 3rd reactant gas, and you may make it the shower head shown in such 
drawin g 6 thru/or drawinu 9 approach further with the substrate laid in the reaction chamber (refer. to drawing .11 ). And it forms the 
radius of the shower heacfin the magnitude beyond the radius of a substrate, and should just make the emission openings 72 and 94 
of the 1st reactant gas go to the edge of a substrate, or its outside. 

[0014] Next, the gestalt of operation of the reaction Chilian bagasse inflow method by this invention is explained to details. Drawing 
10 is drawing showing the gestalt of operation of the 1st of the reaction Chilian bagasse inflow method by this invention. First, if 
drawin g 10 is referred to, the 1st reactant gas and conveyance gas are emitted from the emission opening 140 formed in the edge of 
the shower head, and it flows towards the edge of the substrate 110 laid in the substrate holder 120 in a reaction chamber 100, and 
(B), the 2nd reactant gas, and conveyance gas will be emitted from the emission opening 130 formed in the center section of the 
shower head, and will flow towards the core of a substrate 1 10 (A). Thereby, the direct purge effect on the substrate o: 7 purge gas 
(conveyance gas) decreases, and even if it is an increase of the inflow of purge gas, and the case where it carries out, the reduction in 
an evaporation rate is suppressed. In addition, each of the 1st and 2nd reactant gas is hard to flow backwards to emission opening of 
each reactant gas, and, as a result, contamination of the interior of the shower head and gas supply Rhine is prevented. What is 
necessary is just to turn the emission opening 140 of the 1st reactant gas to the outside of a substrate 1 10 that too much purge of the 
_2nd reactant g as which adsorbed on th e substrate 1 10 should be prevented, at this time, so that it may separate from the edge of a 
substrate 1 10. This is easily finished by using the shower head this whose radius is beyond a radius of a substrate as mentioned 
above. 

[0015] Next, with reference to drawing 1 1 thru/or 13, the gestalt of other operations of the reaction Chilian bagasse inflow method 
by this invention is explained to details. Drawin g 1 1 is drawing showing the gestalt of operation of the 2nd of the reaction Chilian 
bagasse inflow method by this invention. Moreover, drawin g 12 is drawing showing the gestalt of operation of the 3rd of the reaction 
Chilian bagasse inflow method by this invention. Moreover, drawing 13 is drawing showing the gestalt of operation of the 4th of the 
reaction Chilian bagasse inflow method by this invention. Here, the same reference mark is attached to the same element as drawing 
JO , and the detailed explanation is omitted. 

. [0016] As shown in drawing J 1 , the gestalt of operation of the 2nd of the reaction Chilian bagasse inflow method by this invention 
can prevent much more efficiently a mutual back flow with the flowing. 1st reactant gas (C) and the 2nd reactant gas (A) by using the 
shower head of the structure where the emission opening 142 of the 1st reactant gas extended further in the substrate 1 10 side 

^compared with~the^rmssion"opening 130 of the~2nd reactant gas; This is easily finished by using the shower head with which 
emission opening of the 1st reactant gas extended further caudad compared with emission opening of the 2nd reactant gas as 
mentioned above. Moreover, as shown in d r awi n g 12 , in the gestalt of operation of the 3rd of the reaction Chilian bagasse inflow 
method by this invention, the shower head flows only the 2nd reactant gas and (A) and the 1st reactant gas flow into a substrate 1 1 
side from the side of a reaction chamber (D). And as shown in drawin g 13 , in the gestalt of operation of the 4th of the reaction 
Chilian bagasse inflow method by this invention, the shower head flows only the 2nd reactant gas and (A) and the 1st reactant gas 
flow from the edge of the lower part of a reaction chamber (E). 

[0017] On the other hand, in the gestalt of operation of the reaction Chilian bagasse inflow method by above this inventions, the 1st 
and 2nd reactant gas may flow with the PCVD method which flows alternately with predetermined time, respectively. These people 
apply as of September 29, 1998, and PCVD has a concrete publication in JP,1 1-172438,A, and "the formation method of the metal 
nitride by chemistry gaseous-phase vacuum deposition and the metal contact formation method of the semiconductor device using 
this" by which application public presentation was carried out as of June 29, 1999. If this is referred to, PCVD is the method of 
carrying out the predetermined time inflow of reactant gas and the purge gas by turns, and carrying out chemistry gaseous-phase 
vacuum evaporationo at the sequence of 1st reactant gas -> purge gas -> 2nd reactant gas -> purge gas, and it is similar to ALD, but 
while ALD leaves and purges only the reactant gas by which chemisorption was carried out on the substrate, Pulse CVD is different 
not only chemisorption but in that left to the reactant gas by which physical adsorption was carried out, and the evaporation rate was 
sped up notably. 

[0018] Hereafter, the shower head used for the reaction Chilian bagasse inflow method and it by this invention is explained to details 
about the gestalt of the operation applied to PCVD. First, the wafer boat (not shown) by which a semiconductor wafer 1 10 or many 
substrates were contained by the reaction chamber 100 which has one of structures among the equipment shown in draxvingJO 
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thru/or drawmgJJ is drawn, and predetermined level is made to set up and stabilize the temperature and the pressure in a reaction 
chamber 100. . 

[0019] Next, the valve prepared in the 1st reactant gas supply line is released, and the predetermined time inflow of the 1st reactant 
gas is carried out (B, C, D, or E). Then, the 1st reactant gas which flowed towards the edge of a wafer 1 10 is made to adsorb 
physically or chemically on a wafer 1 10. At this time, you may flow conveyance gas with the 1st reactant gas for smooth supply of 
the 1st reactant gas. It can flow through the supply line 68 for purge gas, using inert gas as this conveyance gas. Moreover, the valve 
prepared in the 1st reactant gas supply line is closed, supply of the 1st reactant gas is intercepted, and the reactant gas which remains 
inside the shower head and a reaction chamber is purged, without flowing and adsorbing predetermined time purge gas on a wafer 
110. When conveyance gas is flowed with the 1st reactant gas at this time, it is not necessary to flow special purge gas, only the 1st 
reactant gas is intercepted, and it purges by continuing flowing conveyance gas. 

[0020] Next, the predetermined time inflow of the 2nd reactant gas is carried out (A). Thereby, the 2nd reactant gas which flowed 
towards the core, of a wafer 110 reacts with the 1st reactant gas with which it has adsorbed on the wafer 110, and forms a desired 
material film. At this time, you may flow the conveyance gas which consists of inert gas with the 2nd reactant gas for smooth supply 
of the 2nd reactant gas. Furthermore, the reactant gas or the contamination particle which remains inside the shower head and a 
reaction chamber is purged, without intercepting supply of the 2nd reactant gas, flowing predetermined time purge gas, and forming 
a material film on a wafer 1 10. When conveyance gas is flowed with the 2nd reactant gas at this time, it is not necessary to flow 
special purge gas only the 2nd reactant gas is intercepted, and a purge is performed by continuing flowing conveyance gas. 
According to-the gestalf of the operation which applied to PCVD the shower head used for the reaction Chilian bagasse inflow 
method and it by this invention like the above, it is repeatable until the thickness or the material film of a request of a cycle called the 
inflow -> purge of the inflow -> purge -> 2nd reactant gas of the 1st reactant gas is formed. Furthermore, whether it flows previously 
can change either among the 1st reactant gas and the 2nd reactant gas according to the property of the film which it is going to form. 
[0021] Next the example of an experiment which vapor-deposited the material film on the substrate with the PCVD method is 
explained to' details using the shower head used for the reaction Chilian bagasse inflow method and it by this invention. In this 
example of an experiment, in order to compare the effect by the conventional reaction Chilian bagasse inflow method (the 
conventional method) with the effect of the reaction Chilian bagasse inflow method (method by this invention) by this, invention, the 
TiN film was formed on the substrate using the shower head shown in drawing 3 and drawjngjS , respectively. As.the 1st reactant 
gas, Ar was used as TiC14, conveyance, and purge gas as NH3 and the 2nd reactant gas. 1 cycles are the production process 
conditions of the conventional method and each method by this invention, and as follows. 
[0022] 

The conventional method> Substrate temperature: 500 degrees C Pressure: 3Torr (about 399Pa) 

One cycle: NH3 100 sccm+Ar 120sccm(2 seconds) -> Ar 120sccm(4 seconds) ->TiC14 3sccm+ Ar 120sccm(2 seconds) ->Ar 
120sccm (4 seconds) ^ 
<Method by this invention> Substrate temperature: 500 degrees C Pressure: 4Torr (about 532Pa) 

One cycle: NH3 100 sccm+Ar 600sccm(2 seconds) -> Ar 600sccm(4 seconds) ->TiC14 3sccm+ Ar 600sccm(2 seconds) ->Ar 
600sccm (4 seconds) 

The result obtained by performing a 10 cycle number, respectively under the above conditions is as in the following table 1. 
[0023] 

[A table 1] , 



3K*a& (A/min) 



EStt'DS-K (%) 



3 0 



>^ 8 0 0 0~ 



15 0 



14.3 (&t£<!S^) 
3 O (fk±&&) 



> 3 O 



— < 5 0 



1 1 6 



14.1 '<**«£) 



[0024] Although as for the evaporation rate, two methods are alike, from the number of the contamination particles formed on the 
substrate a remarkable difference is seen, so that clearly from a table 1. That is, in the conventional method, although 8000 or more 
contamination particles were seen, in the method by this invention, it was seen that they are less than 50 pieces. On the other hand, if 
the flow rate of conveyance and purge gas (Ar) is increased in the conventional method as mentioned above, the number of 
contamination particles will become fewer. For example, in the conventional method by the conditions mentioned above, although 
the number of contamination particles became fewer when it carried out and an increase and the conditions which remain made 
[ 600sccm(s) ] the flow rate of Ar the same, the evaporation rate fell to below 8A / min. This low evaporation rate becomes the cause 
make the conventional method hard to apply to a mass-production production process. 

[0025] Moreover, as for the method by this invention, the field of not only the number of an evaporation rate and contamination 
particles but a field resistance and its uniformity coefficient also shows that a better result is obtained compared with the 
conventional method. That is, the result that still smaller field resistance was acquired compared with the conventional method, and 
also the method by this invention excelled from the field of that uniformity coefficient was obtained so that clearly [ a film ] from a 
table 1 although it is more desirable as that field resistance is small, since the TiN film vapor-deposited in this example of an 
experiment is generally used as a barrier metal layer. Here, field resistance was measured in 49 places of a substrate with the four- 
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point probe method. 

[0026] As mentioned above, although the example of an experiment which vapor-deposited the material film on the substrate with 
the PCVD method was explained to details using the shower head used for the reaction Chilian bagasse inflow method and it by this 
invention, the method by this invention is applicable not only to the vacuum evaporationo production process which uses two kinds 
of reactant gas but the vacuum evaporationo production process using three or more kinds of reactant gas like BST (Ba, Sr) (Ti03). 
Thus, in the vacuum evaporationo production process using three or more kinds of reactant gas, as shown in drawing j? , reactant gas 
can be flowed through the shower head 80. At this time, a reverse sink and cone reactant gas are most supplied to the edge of a 
substrate through the 1st reactant gas supply line 82, and the remaining reactant gas is supplied to the core of a substrate through the 
2nd and 3rd reactant gas supply lines 84 and 86. Moreover, when there is no reactivity of the 2nd and 3rd reactant gas mutually, or 
when weak, as shown in drawin g 6 or drawing 10 thru/or drawing 13 , the shower head 60 or a gas inflow system may be used. That 
is, strong one of reactant reactant gas is flowed into the edge of a substrate through the 1st reactant gas supply line 62, or 140, 142, 
144 and 146, and the 2nd and 3rd remaining reactant gas flows into the core of a substrate through the 2nd reactant gas supply line 
64 or 130. At this time, the 2nd and 3rd reactant gas may flow into coincidence, may set between and may carry out a sequential 
inflow. 
[0027] 

[Effect of the Invention] According to the shower head used for the reaction Chilian bagasse inflow method and it by this invention, 
as stated above, one turns reactant gas with mutual reactivity to the edge of a substrate, and it flows, and by flowing towards the core 
of a substrate, generation of the shower head and the contamination particle in the interior of a reaction chamber is suppressed, and 
the remainder is effective in the ability of an evaporation rate to increase moreover. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] The cross section showing the structure of the conventional mixed formula shower head. 
[Drawing 21 The bottom plan view of the shower head shown in . drawing 1 . 

[Drawing 31 The cross section showing the structure of the conventional separation type shower head. 
[Drawin g 4] The bottom plan view of the shower head shown in drawing 3 . 

[Dr awin g 5] The graph which showed the relation between the flow rate of purge gas, and an evaporation rate when forming a TiN 
film on a substrate using the shower head shown in drawing 3 and drawing 4 . 

[Drawing 61 The cross section showing the gestalt of operation of the 1st of the shower head by this invention. 
[ Drawin g 71 The bottom plan view of the shower head shown in drawiiig_6 . 

[Dr awin g 8] The cross section showing the gestalt of operation of the 2nd of the shower head by this invention. 
[Drawing 9] The bottom plan view of the shower head shown in drawing 8 . !■. ■ . 

[Drawing 101 Drawing showing the gestalt of operation of the 1st of the reaction Chilian bagasse inflow method by this invention. 
[Drawing 1 1 ] Drawing showing the gestalt of operation of the 2nd of the reaction Chilian bagasse inflow method by this invention. 
[ Drawin g 12] Drawing showing the gestalt of operation of the 3rd of the reaction Chilian bagasse inflow method by this invention. 
[Drawing 13 1 Drawing showing the gestalt of operation of the 4th of the reaction Chilian bagasse inflow method by this invention. 
.[Description of Notations] 
100 Reaction Chamber 
"HO 'Substrate' ~~ - - 
120 Substrate Holder 
130 140 Emission opening 
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